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Introduction
Twice in the last decade there have been surges in the demand for property in New Zealand -what could be described as speculative bubbles. An important part of these demands has been that for owner occupied housing. This has occurred in a generally buoyant economic environment since the early 1990's as the economy finally recovered from the reform shock of the period 1985-91. In both cases, the central bank has raised interest rates in attempts to stem this exuberance 1 . The housing market itself has been examined in two recent papers, Grimes and Aitken (2004) and Rosborough (2005) . They explore drivers within the housing market at the national and regional levels. An earlier household demand system study by Michelini (1999) excluded housing (other than housing operations) essentially because of its capital nature and the lumpy transactions involved.
A notable feature of the period has been an apparent drift away from owner occupied housing towards rental accommodation. This has been characterised as an affordability issue in the face of rapidly rising house prices. However, there have also been changes in government housing policy with a move away from state provision towards rental house subsidies for qualifying people (means tested portable housing supplements). This policy change is likely to have driven rents upwards and caused some substitution away from rental accommodation.
More generally, there may have been a number of expenditure switches by households occurring over the last decade, so it is interesting to explore consumer expenditure patterns generally in an attempt to uncover any changes in demand parameters and preferences that may have occurred recently. This paper addresses this last issue with particular reference to the household demand for housing using household expenditure data (HES) up to 2004.
As supply of housing, even that in the fairly long run, is essentially fixed (Grimes and Aitken, 2004) , housing prices and the allocation of the existing stock are determined initially by demand conditions. Good estimates of housing demand elasticities will therefore be very useful in understanding variations in housing demands.
Housing presents an interesting case because housing represents both a consumption good and a capital good. The purchase of houses for both own use and for rent can, accordingly, be thought of as having two income streams -an explicit or implicit rental stream and a stream of capital gains. The capital gains portion is attractive in New Zealand because, where the owner is not seen to be a property trader, it is not subject to income tax.
A Rotterdam Model of housing expenditures
The New Zealand Household Expenditure Survey (HES) reports total consumer spending classified into seven groups: (A) food, (B) housing, (C) household operation, (D) apparel, (E) transport, (F) other goods, and (G) other services. Each of these groups is classified further into subgroups. For example, the main subgroups of housing are: (1) rent, (2) mortgage payments, (3) local authority rates, (4) property maintenance goods and (5) property maintenance services, where the last four subgroups correspond to owner occupied housing.
Weak separability of consumer preferences in housing allows estimation of elasticities of demand within this group (e.g. own housing with respect to price of rental housing) conditional on the budget allocated to this group. However, if we need to estimate elasticities of demand for any of the housing subgroups with respect to price of a subgroup belonging to any of the other groups (e.g. own housing with respect to price of a transport subgroup like overseas travel), then a two-stage budget model can be used if consumer preferences were weakly separable in housing and the other groups.
Demand for any of the housing subgroups conditional on the budget allocated to that group (group B) can be estimated by using an absolute price version of the Rotterdam model (as reformulated by Theil and Clements (1987) in order to incorporate Working's [1943] non-linear specification of the Engel curves). A further inclusion of an intercept in each of the equations in the Rotterdam model allows trend-like changes in tastes over time: Elasticities of demand for goods in group B with respect to the overall consumption expenditure (rather than the group B expenditure) requires estimation of the demand system at the next higher level of aggregation, i.e. a demand system for the expenditure groups,
. If consumer preferences are weakly separable in these groups, the absolute price version of the Rotterdam model at this level of aggregation is:
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where g s = average budget share of group g in total expenditure on consumption,
is the Divisia aggregate of consumption in the percentage change form, and The elasticities of demand for goods in group B with respect to the overall consumption budget (y) are given by:
The compensated price elasticities of demand for goods in B , allowing real group expenditure allocation to change owing to price changes relative to the other groups but still holding real total expenditure the same, are:
The overall price elasticities of demand for goods in B including both income and substitution effects are:
Note that the group demand system (2) can be estimated only if the Frisch price indices were available. This requires prior estimation of all jh α values,
i.e. estimation of conditional demand systems for each of the consumption groups.
Data
A two-subgroup − rental and owner-occupied − classification of housing along with the classifications used for all the other consumption groups are given in table 1. The HES is subject to sampling and some non-sampling errors. Non-sampling error arises in a variety of ways including through the exclusion of people not living in private permanent dwellings, the omission of some purchases by respondents (e.g. alcoholic drinks and confectionery) and the exclusion of expenditure by children under 15 years.
There are two breaks in the HES data. The first is between 1989 and 1990 when the system used to weight the survey to the total population was changed. Statistics New Zealand introduced integrated weighting to the HES in the 2000/01 survey. It has revised the series back to 1990. Integrated weighting is a method of applying linear weights, which are consistent at an individual and household level, to calibrate estimates from a survey with independent population benchmarks. Prior to the introduction of integrated weighting it was known that the HES persistently underestimated the total number of people and households in NZ. 3 The average expenditure per household tends to be less affected by this than total expenditure, as it depends on the extent to which under-represented groups have different income or expenditure levels or patterns to the rest of the population. As we have used average expenditure per household, we have minimised this concern. The second break occurs in the movement to a three yearly cycle of surveys. Statistics NZ switched from a March year to a June year survey with the 2001 survey. This is not a substantial problem because it can be allowed for in the corresponding price data. Standard INFOS series were used for price data. Where necessary these were weighted together using the weights from the CPI.
Since an appropriate counterpart of the rental price for owner-occupied housing is not available directly from the CPI, we calculated the user cost of own housing ( c ) as 
Estimation and Results
Six conditional demand systems corresponding to the six groups in table 1, using appropriate versions of equation (1), were estimated allowing for first order serial correlation as the data were time series. 4 Assuming normally distributed additive errors in these equations, the method of estimation was maximum likelihood as formulated by Whistler, White, Wong and Bates (2001) in their econometric program, SHAZAM. Given the marginal budget share estimates from the six conditional demand systems, Frisch price indices were calculated for each of the six consumption groups. A demand system for the six groups was then estimated using equation (2). Estimates of this system (with t-ratios in parentheses) are reported in table 3. Since the asymptotic t-ratios are approximately standard normal, these ratios can be compared with the 5% two-sided critical values of ±1.96. Coefficients significantly different from zero by this criterion are indicated by an asterisk. Notes: * and # indicate that the coefficient is significantly different from 0 at the 5% and 10% level respectively. Numbers in parentheses are t -ratios. 4 The estimated serial correlation coefficients were significantly negative in all the conditional demand systems and in the group demand system. It may be noted that with first differenced data serial correlation coefficient equals -0.5(1-ρ) where ρ is the serial correlation coefficient in the levels data. Unless ρ = 1, serial correlation in differenced data is always negative. The dependent variables in (1) are share-weighted first differences.
The estimated model appears to fit the data very well. A system measure of goodness of fit (Berndt, 1991, p.468) 
, where E is the matrix of residuals in all the estimated equations, and Y is the matrix of deviations of the dependent variables from their respective means, gave a measure of % 6 . 98 2 = R . The model was estimated allowing errors to be autocorrelated to the first order. Further autocorrelation was not indicated by autocorrelation tests of residuals (by t -tests in regressions of residuals on their order one lags, both including and excluding the other model regressors) in each equation at the 5% level of significance. These results were further supported by non-parametric runs tests in each case. The Breusch-Pagan test of heteroscedasticity was carried out in each equation allowing error variance to depend on all the regressors. White tests of heteroscedasticity were also carried out in each equation allowing error variance to depend on all the squared regressors (levels and cross-products of regressors were excluded to preserve degrees of freedom). No heteroscedasticity was detected at the 5% level of significance by either of these tests.
According to the estimates in Table 3 , the only trend coefficient that is significant at the 10% level indicates a change in tastes over time in favour of housing. Correspondingly, overall demand would have shifted away from the other groups, but there is no clear trend in demand for any of the other groups in particular, even at the 10% level of significance. The estimated budget share differential for housing (0.117) implies an expenditure elasticity estimate of about 1.4 (shown in Table 4 ) for this group as a whole at the share values in 2004. This value is significantly above 1 at the 5% level, indicating expenditure-elastic demand for the housing aggregate. The large impact of real consumption expenditures on housing demand is consistent with the direction of results found by Rosborough (2005) though she does not estimate parameters exactly equivalent to ours.
The expenditure elasticity for housing (1.4) is nearly double that found in our earlier study using HES data up till 2001, Khaled et al (2004) . This is likely to be because the earlier study excluded the capital gains motive for house ownership. The only other product group with a significant expenditure elasticity greater than one (about 1.6) is the transport group (which includes public and private transport and overseas travel). At the subgroup level, the total expenditure elasticities are estimated to be about 1.25 for public transport and 1.36 for private transport with standard errors of 0.23 and 0.13 respectively at the 2004 budget shares. In the case of private transport (with a 2004 transport budget share of about 72%), the expenditure elasticity is significantly above 1 at the 5% level. The price coefficients estimated in the group demand system, shown previously in Table 3 , indicate that housing is a substitute for all the other groups, the transport group appearing to be the strongest of them all. Notes: * indicates that the elasticity differs significantly from 0 at the 5% level. # indicates that the elasticity (or its absolute value) differs significantly from 1 at the 5% or 10% level.
The coefficient estimates (with asymptotic t-ratios within parentheses) for the housing subgroups, conditional on the budget allocated to the group as a whole, are reported in Table 5 . Diagnostic tests indicate that the estimated conditional housing demand model fits the data adequately, with % 8 . 92 2 = R . The model estimated allowed first order autocorrelation of errors. Absence of any further autocorrelation was confirmed by autocorrelation tests of residuals (by t -test in a regression of residuals on their order one lags, and by a non-parametric runs test) at the 5% level of significance. No heteroscedasticity was detected at the 5% level of significance by either the Breusch-Pagan or the White test. Note: * indicates that the elasticity differs significantly from 0 at the 5% level.
Within the housing group itself, there has been a trend away from owner occupied to rental housing. The trend coefficients represent the effect on demands by time related factors other than real expenditure and relative prices.
The expenditure and price elasticities of demand for owner-occupied and rental housing evaluated at the observed budget shares in the year 2004 and using the formulae (3) - (4) are presented in Tables 6 and 7 respectively. Notes: * and # indicate that the coefficient is significantly different from 0 at the 5% and 10% level respectively. Notes: * and # indicate that the coefficient is significantly different from 0 at the 5% and 10% level respectively.
The estimated expenditure elasticity of owner occupied housing is well above 1 at the 5% level of significance. Owner occupied housing appears to be a luxury with an expenditure elasticity of about 1.6, indicating that an increasing share of extra consumption expenditures is devoted to this type of housing. With a much smaller expenditure elasticity of around 0.9, rental housing appears to be a necessity as expected, with demand declining less than proportionately to total consumption expenditures.
The own price elasticity estimates indicate that demands for both types of housing are inelastic, rental housing being particularly so. Other things remaining the same, a 10% increase in rents would lower demand for rental housing by about 5% only. As a result, the rapid rise in rental prices seen in recent times would have led to an increase in rental housing expenses as well as a large loss of consumer surplus. Demand for own housing, on the other hand, is relatively much more responsive to its price, with a 10% price-hike reducing demand by about 9%. However, even this elasticity is on the lower side of 1 at the 5% level of significance. With cross-price elasticities of about -0.05 and -0.07 respectively, rental and owner-used housing may also be responsive to a small extent to each other's prices. However, the cross effect on demand for rental housing is not significant at the 5% level, and the two goods are net substitutes as shown by the significant positive cross-price coefficient (around +0.1) in Table 5 .
An increase in a non-housing price can also influence demand for housing by lowering total real income and/or by influencing the allocation of that income to the housing group as a whole as this group becomes relatively cheaper. Most such cross price elasticities are negative and rather small in magnitude, indicating that demands for housing of either variety are not influenced much by the prices of other goods and services. To a small extent, the demand for housing appears to be depressed by an increase in private transport prices.
Summary and Conclusions
New Zealand households appear to view housing and transport (cars) as luxury goods. The expenditure (or income) elasticities are significantly greater than one. In the case of housing this only appears to be the case if potential capital gains are included in housing costs. The expenditure elasticities for all other major product groupings appear to be less than one, food and apparel having the lowest expenditure elasticities, as expected.
The trend coefficients estimated in this Rotterdam model also point to changes in consumer preferences in favour of housing consumption (and investment) at the expense of all other major groupings. This change is aside from demand response that the model can attribute to changes in real income and relative price shifts. Furthermore, housing and transport are the only two groups where the marginal budget share is greater than the average share. This indicates that the shares of these products are growing with total expenditures, other things remaining the same.
There are a number of possible explanations for these time and expenditure related trends. New Zealand consumers, of all the major ethnic groups, do appear to place a higher priority on housing than at least some other populations like the French or Americans. This may be related to a strong sense of place. New Zealanders also seem to have a "love affair" with cars (as reflected by the very large number of makes and models that are consumed) but the motivation is probably quite different. Nonetheless, demand for private transport rises strongly with total consumption spending, having an elasticity well in excess of 1 to this factor.
Furthermore, New Zealand households are getting smaller, as they are in many countries. This is associated with the breakdown in extended families and with the number of younger people who are increasingly having smaller families or living alone. Average household size may continue to decline for some decades in New Zealand because some of the fastest growing ethnic groups in society (perhaps including Pacific Peoples) still have a propensity to live as extended families, but this pattern is likely to slowly change. The aging population is also likely to cause reductions in household size given the differential life expectancies of women and men.
The trend in favour of the housing group over time may partly reflect increases in the demand for apartments by students (and particularly foreign students in recent years). There was a veritable explosion in tertiary enrolments from the mid 1980's and enrolments by foreign students from the late 1990's.
A trend in favour of rental housing may have been aided further by a growing preference for maintaining mobility in an environment of nonpermanent jobs arising from the major economic reforms that began in the mid 1980's. Again, the aging population may have also played a part. It has been hypothesized that changes in means testing people for retirement care in the mid 1990's has led to increases in the formation of family trusts. Whether this has resulted in increases in reported rent payments in the HES is a moot point.
Around 75 percent of the New Zealand housing stock was built before the first oil shock in 1973/74. Even allowing for renovations to these older houses, it is likely that the vast majority of New Zealand homes are not technically advanced (by standards prevailing in higher income countries) -particularly in the area of efficient heating etc. Given the strong response of demand for housing services to income, we can expect increasing demand for house modifications or replacement as consumer incomes increase.
It is also clear that shocks to housing demand can initiate house price bubbles. With a high expenditure elasticity of demand and generally tax free capital gains on housing, a rise in immigration that will be associated with a shift in housing demand -owing to the capital gains motive, injection of new spending power etc -can induce a significant short term burst in housing activity.
The price response characteristics of owner occupied and rental housing are also, not surprisingly, somewhat different. The demand for both housing types are price inelastic but the demand for rental housing is only half as elastic as it is for owner occupied housing (-0.5 compared to -0.9, approximately). The two types of housing are net substitutes as reflected by a cross price substitution coefficient of around 0.1.
The model does not identify strong substitution or complementary effects between the two types of housing demand and the other goods at a disaggregated level. There is a hint that overseas travel may be a substitute for both rental and owner occupied housing but the parameter is not significant even at the 10 percent level.
